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Abstract:  
Little evidence is available to assess the effect of substituting occupation-based 
income scores for individual incomes before 1940. The example of immigrant 
assimilation in Canada 1911-1931 reveals differences in the extent and even the 
direction of assimilation depending on whether income scores are used and how 
the occupational income score is constructed. Given the increasingly wide use of 
income scores, we summarize a number of procedures to address the limitations 
associated with the absence of individual level income variation. An adjustment 
of conventional income scores for either group earnings differences and/or 
intertemporal change using summary information for broad groups of 
occupations reduces the deviation between scores and actual incomes. 
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Introduction 
From the 1850s to the 1930s the integration of immigrants was a defining issue 
for in North American society, spawning a large public debate about the 
desirability of immigration (Abramitzky and Boustan 2017; Ferrie and Hatton 
2015). And yet, because the census did not collect information about individual 
earnings until 1901 in Canada and 1940 in the United States, our understanding 
of immigrant assimilation in the labour market relies almost entirely on 
occupations and occupation-based income scores. This practice, adapted from an 
earlier literature in sociology (Duncan 1961; Sobek 1995, 1996; Hauser and 
Warren 1997), imputes fixed earnings by occupation based on averages in a later 
census for which both income and occupation are available, or from ancillary 
sources of pay by occupation. In the last three decades there has been 
considerable use of income scores for the economic analysis of assimilation 
(Chiswick 1991; Borjas 1992, 1994; Hanes 1996; Minns 2000; Abramitzky, 
Boustan, and Erikkson 2012, 2014) and ethnic inequality (Darity et al 1997; 
Horton et al 2000; Collins and Wannamaker 2014, 2015). Occupation-based 
income scores are also used to proxy for individual incomes on other topics 
including intergenerational economic mobility (Olivetti and Paserman 2015), 
inequality over time (Lindert and Williamson 2016; Modalsli 2015), fertility 
decline (Aaronson, Lange and Mazumder 2014), policy change (Chen 2015; 
Fagernäs 2014), schooling (Stephens and Yang 2014; Lleras-Muney and Shertzer 
2015) and the early life origins of health and human capital (Bleakley 2007; 
Saavedra forthcoming).1  
 
While the use of occupational income scores has become common, it comes with 
several limitations which are important when estimating labour market 
convergence between immigrants and the native-born. The presence of these 
limitations make the immigrant assimilation debate a good arena in which to 
test the performance of occupational income scores, and, if possible, come up 
with improvements.  First, because the income measure is fixed for all 
observations with the same occupation, the variance of any estimation is 
                                                          
1 A comprehensive list of studies using occupational income scores is listed in the appendix . 
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reduced. The compression of variance, by itself, will reduce the estimated 
earnings gap between immigrants and the foreign-born. Abramitzky, Boustan, 
and Eriksson (2014, p. 12, footnote 21) observe that differences in occupation 
account for a third of total earnings differences in 1970. Moreover, immigrants 
and the native-born may have large differences in age-earnings patterns within 
occupations that are unobserved by the researcher. Second, the usefulness of 
income scores constructed in one year for use in another year depends on 
changes in labour market skills and the accompanying income hierarchy of 
occupations (Goldin and Margo 1992; Goldin and Katz 2008; Katz and Margo 
2013). To the extent that occupational titles carry an element of social status or 
prestige that changes more slowly than income (Erikson and Goldthorpe, 1992), 
the modest rates of earnings convergence implied by immigrant occupational 
change may understate assimilation by not taking account of changes within 
occupations. However, even the direction of immigrant assimilation may be 
estimated incorrectly if movement between occupations over time does not match 
trends in earnings between occupations. 
 
All this is reasonably well known, but there is little evidence on the empirical 
consequences of using occupational income scores to estimate immigrant labour 
market assimilation.2 In this paper we use Canadian census data from 1911, 
1921, and 1931, which include individual earnings, to estimate immigrant 
earnings assimilation.  This is based on a synthetic cohort approach, as 
materials are not yet available to construct a panel of immigrants with Canadian 
sources. Our approach follows Feigenbaum in that we use occupational income 
scores when individual earnings are available in order to compare estimates of 
immigrant assimilation with alternate measures. We find differences in the 
extent and even the direction of assimilation depending on which measure is 
                                                          
2 The performance of income scores has been examined in more detail when estimating 
intergenerational economic mobility.  Feigenbaum (2015) argues that income scores perform 
reasonably well as compared to individual earnings, while Saavedra and Twinam (2018) propose 
characteristics-adjusted income scores that yield plausible results.  In a different literature, 
Modalsli (2915) attempts to correct for missing within-group variation in calculating historical 
income inequality. 
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used.3  Our results also show, however, that some variants of occupational 
income scores perform better than others in terms of capturing differences in 
levels in earnings and the patterns of assimilation in individual earnings over 
time.  We use these better performing scores to devise adjustments to standard 
occupational income scores that can be applied using ancillary evidence in the 
US context, and indeed elsewhere.   
 
 
A formal representation of occupational income scores 
Occupational income scores measure individual earnings with error that may 
result in a misrepresentation of the direction of assimilation and an 
understatement of differences between immigrant and native-born earnings. We 
represent the earnings of individual i in occupation o, wio with a surrogate value 
𝑤𝑤�𝑜𝑜 that varies only across occupation, 
𝑤𝑤�𝑜𝑜 − 𝑤𝑤𝑖𝑖𝑜𝑜 = 𝑒𝑒𝑖𝑖𝑜𝑜  (1). 
If immigrant location in the within-occupation earnings distribution is not 
random, the error term eio varies systematically by immigrant status. This 
becomes a straightforward example of measurement error in the dependent 
variable that is correlated with an independent variable k rather than random 
(Woodridge 2009, chapter 9). Suppose the true data generating process for 
earnings is  
𝑤𝑤𝑖𝑖𝑜𝑜 = 𝑋𝑋𝑖𝑖𝑜𝑜𝛽𝛽 + 𝜖𝜖𝑖𝑖𝑜𝑜  (2), 
such that the vector 𝑋𝑋𝑖𝑖𝑜𝑜 captures various characteristics related to earnings.  The 
error term for estimation of an equivalent specification with occupation-scores 
𝑤𝑤�𝑜𝑜 = 𝑋𝑋𝑖𝑖𝑜𝑜𝛽𝛽 + 𝜉𝜉𝑖𝑖𝑜𝑜  (3), 
is given by 
𝜉𝜉𝑖𝑖𝑜𝑜 = 𝜖𝜖𝑜𝑜 + 𝑒𝑒𝑖𝑖𝑜𝑜   (4). 
Estimates of 𝛽𝛽𝑘𝑘 will be biased if 𝐶𝐶𝐶𝐶𝐶𝐶(𝑋𝑋𝑘𝑘𝑖𝑖𝑜𝑜 , 𝑒𝑒𝑖𝑖𝑜𝑜) ≠ 0.  Since many of the 
characteristics that affect cross-occupation earnings are also likely to affect 
within-occupation earnings, positive bias may occur for groups with earnings 
                                                          
3 More detail on immigrant assimilation in early 20th century Canada is available in Inwood, 
Minns, and Summerfield (2016). 
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below 𝑤𝑤�𝑜𝑜. In other words, the returns to characteristics such as experience or 
time since migration may be overestimated for immigrant populations, with 
implications for the rate of assimilation since it is estimated by comparing such 
returns to the native-born (below). In our empirical model that follows, the 
potential bias if any would be found in the cohort dummy indicators that capture 
to returns to time spent in Canada among the foreign-born.4 
 
 
Data 
Our assessment of the implications of occupation-fixed earnings uses three 
recently released Census samples that capture 5, 4, and 3 percent of the records 
from the original 1911, 1921 and 1931 Census enumerations, respectively.  The 
data are nationally representative and report a wide range of relevant personal 
characteristics.  In addition to the usual Census variables available in other 
countries, the Canadian authorities were among the first to ask respondents to 
report their earnings.  Earnings coverage is reasonably complete for adult men 
in urban areas; most manual workers and white-collar employees reported 
annual pay.  Responses were less consistent for professionals, and few farmers or 
self-employed reported their pay.5  As a result, our analysis excludes farm 
owners and operators, who make up a significant share of the working 
population.6  We further limit our attention to adult men between the age of 16 
and 65 in each Census sample, separating the native-born from the foreign-born 
in most of what follows.7   
                                                          
4 Even if panel data are available, fixed-effects estimates will not account for any time-varying 
components of eio.  Because fixed-effect is a within-estimator, the variation used in estimation 
will come only from individuals for whom the dependent variable changes over time, in this case 
occupation switchers.  Thus ?̂?𝛽𝑘𝑘 will be a good estimate for the select group of individuals who 
change occupation while remaining at the same relative location within the earnings distribution 
of their new occupation, so as to make eio time invariant. 
5 Over 80 percent of workers we would normally think of as employees reported earnings in all 
three censuses, but less than 20 percent of farmers, and only 50 to 60 percent of professionals 
and proprietors. 
6 “Farmer” is probably the most difficult occupation to represent with an occupation score (see 
Minns, 2000).    
7 More detailed results that break the foreign-born population into “free” migrants arriving from 
English-speaking countries with few policy restrictions (United States, United Kingdom, and 
Ireland) and “other” migrants arriving mostly from continental Europe.  These results are 
available from the authors on request.   
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Earnings Distributions 
A brief examination of earnings and occupations for the three Canadian censuses 
shows how life-cycle patterns differ between individual earnings and fixed 
occupational income scores. Panel (i) of Figure 1 presents unconditional age-
earnings profiles for native-born adult men from pooled Census data from 1911, 
1921, and 1931.  The comparison of individual earnings by age with the analogue 
for occupational incomes using 1911-based income scores shows that differences 
are largest for workers below the age of 35, and to a lesser extent those above the 
age of 55.  An income score, therefore, may do an acceptable job of predicting 
peak earnings potential, and yet fail to capture the growth of earnings with 
experience among young workers.  Panel (ii) of Figure 1 shows that in 
comparison to the native-born, occupation scores overstate the earnings of 
immigrants over a wider age range, and by a much larger amount among 
younger immigrants.  This is unsurprising given the age at which foreign-born 
workers often arrive, and the subsequent accumulation of host country-specific 
human capital.  It means, however, that a common age adjustment to 
occupational scores which may be fairly effective in other circumstances 
(Saavedra and Twinam, 2018) is unlikely to work well for studies of immigrant 
assimilation. 
 
How well do occupational income scores perform over time compared to 
individual data from the same occupations?  Panel (i) of Table 1 shows 
unconditional mean earnings of major (1-digit) occupation groups relative to that 
of labourers.  We compare individual earnings with own-year occupation 
earnings and 1950 IPUMS-USA earnings for 1911, 1921, and 1931. 
Unsurprisingly, the own-year-based occupational score (OCC-Y) does not stray 
far from actual earnings in most comparisons. The 1950-based score understates 
the mean earnings of higher skilled groups relative to labourers in 1931, and it 
understates the earnings of service workers relative to labourers in 1911 and 
1921. At the level of individual occupations (panel ii), the 1950-based score 
markedly understates income relative to labourers for all categories in 1931 and 
for most although not all occupations in 1911 and 1921. The greater the earnings 
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premium over labourers, the more 1950-based occupational earnings understate 
the earnings gap.  This is consistent with the compression of earnings that took 
place in the US and Canada between 1930 and 1950 (Goldin and Margo, 1992; 
Green and Green 2016).  The most important finding here is that 1950-based 
occupational earnings miss entirely the considerable increase in inequality 
experienced in 1931.  
 
Table 1 ignores variance in earnings within occupation categories. The absence 
of such information may be problematic in the context of theories explaining 
immigrant earnings assimilation.   Within-occupation gaps in pay might be 
associated with labour market discrimination against immigrants (Buffum and 
Whaples, 1995).  Acquisition of host-country human capital, in the form of 
language and other capabilities, should raise productivity within occupations, 
leading to changing within-occupation earnings gaps with age and experience.  
Figure 3 shows earnings gaps between the native-born and immigrants for the 
six 1-digit occupation categories in the 1931 sample.8  The figure shows that 
immigrant earnings were lower within all broad groups.9 The figure also makes 
clear that the variation in earnings within 1-digit groups was wide, particularly 
among immigrants in lower skill groups.  The implication is that there was 
plenty of scope for substantial life-cycle changes in pay within occupations. 
 
 
Immigrant Earnings Assimilation 
We use a simple Mincer-type earnings function to model relative immigrant 
earnings in each cross-section.  The regression takes the following form: ln𝑌𝑌𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝑎𝑎𝑎𝑎𝑒𝑒𝑖𝑖 + 𝛽𝛽2𝑎𝑎𝑎𝑎𝑒𝑒𝑖𝑖2 + 𝑋𝑋𝑖𝑖′𝜒𝜒 + 𝐶𝐶𝑖𝑖′𝛿𝛿 + 𝜀𝜀𝑖𝑖      (5) 
On the right-hand side of equation (5), age and the square of age trace out the 
usual profile of the returns to experience.10  Xi is a vector of additional personal 
                                                          
8 Similar figures for 1911 and 1921 are available on request. 
9 Difference in log earnings are much larger between the native-born and immigrants from 
continental Europe. 
10 Experimentation with higher order polynomials in previous research did not change the overall 
pattern of results in our sample. 
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and geographic characteristics – in our models, these include whether the 
respondent speaks English, and the province or region of residence.11  Finally, Ci 
is a vector of cohort identifiers for immigrants that that serve capture inter-
cohort differences in relative earnings in each cross-section.  The data include 
both native-born and immigrant men, so the pattern of δ coefficients across the 
three cross-sections provides an indicator of longitudinal earnings progression 
relative to the native-born among synthetic cohorts of immigrants, as well as 
differences in entry effects and the relative earnings of cohorts at different points 
in time. 
 
The dependent variable Yi is either real individual earnings, or one of five 
occupational income scores.12  The differences in how these occupation scores are 
constructed reflect how information is potentially lost under different 
aggregation strategies.  Four of these measures are constructed directly from the 
Census data.  We use the 1950 US Census occupation codes as a common base 
for mean earnings measures at the 3-digit level.  In cases where an occupation 
score would be based on fewer than 20 observations, that earnings measure is 
represented instead with the corresponding 1-digit mean. 
 
The first occupation code, OCC, assigns individuals across all census years the 
average real earnings of employed adult men in their occupational category in 
the 1911 Census sample.  The second measure, OCC-Y, differs from the first by 
assigning occupation-mean earnings specific to each census year.13  Relative to 
the first measure, OCC-Y allows for shifts in the return to occupational skill over 
time.   The third measure, OCC-G, employs separate occupational scores for 
three groups in the 1911 census: the native-born, “free” immigrants from the 
United States or Britain (including Ireland) and “other” immigrants from 
                                                          
11 We combine Nova Scotia, New Brunswick, and Prince Edward Island into one Maritime region, 
and present-day Saskatchewan and Alberta into one Northwest Region. 
12  Real earnings measures derived using a price index from the appendix of Inwood, Minns, and 
Summerfield (2016) 
13 In 1911, OCC is therefore the same as OCC-Y. 
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continental European countries14. A fourth specification, OCC-A5, estimates 
occupational earnings for 5-year age bands.  The final measure, OCC 50, is the 
IPUMS-USA occupational income score, which has been widely used in the 
recent literature.  This score assigns median occupation wages in the 1950 US 
census to individuals in a relevant occupation.15   
 
While our empirical approach follows well-established lines in the literature, two 
shortcomings should be acknowledged.  We analyse synthetic cohorts rather than 
a true panel of individuals observed at more than one point in time.  Our results 
are therefore sensitive to issues of selection in terms of who remained in Canada 
in successive census years, among both the foreign-born and native-born 
Canadians.16  Second, because of under-reporting by proprietors and the self-
employed and previous evidence of greater immigrant mobility into proprietor-
type activity over time (Minns, 2000), we may not fully capture the dynamics of 
immigrant labour markets in urban areas. 
 
Regression coefficients are presented in a companion on-line appendix.17  In each 
case we restrict our attention to the cohort born between 1865 and 1895, who are 
working age in 1911 and remain thus throughout the three periods.  To illustrate 
how estimates of assimilation are affected by the choice or outcome measure, 
Table 2 presents the coefficients on cohort indicators that capture the relative 
earnings of each group against the native-born in each Census after controlling 
for other differences relative to the native-born for the alternative income 
measures used.  Table 2 shows that restricting earnings to a fixed occupation 
measure has a substantial effect on estimates of labour market assimilation, and 
                                                          
14 We do not estimate a model with separate coefficients for the two immigrant groups because 
the main consequences for occupational income scores are evident in simpler specifications.  
Alternative models that illustrate separate wage penalties for the two immigrant groups are 
available on request. 
15 IPUMS variable name “OCCSCORE”.  See documentation at the Minnesota Population Center 
for the construction of 1950 occupation scores: https://usa.ipums.org/usa-
action/variables/OCCSCORE#description_section. An additional score, specific to province and 
census year, was also generated but did not provide any novel results 
16 Abramitzky, Boustan, and Eriksson (2016) find evidence of moderate negative selection among 
early 20th century return migrants to Norway. 
17 Please see appendix tables A2 to A4. 
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on level differences in earnings between immigrants and the native-born.  When 
using individual earnings, we document modest assimilation between 1911 and 
1921 for cohorts arriving 1901 to 1910 (about 5 log points).  In the next decade, 
the 1901-10 cohorts diverge from the native born slightly and those arriving 
between 1911 and 1920 maintain their gap to the native-born.  This pattern 
confirms earlier findings from Inwood, Minns, and Summerfield (2016), which 
shows sharper earnings convergence between 1911 and 1921 when the 
immigrant population is split between “free” migrants from the United States 
and United Kingdom (including Ireland) and other European migrants, followed 
by a striking pattern of divergence between European migrants and the native-
born between 1921 and 1931.  Occupational income scores tell a different story, 
however. When we look at cohort trends over time through fixed 1911 
occupational earnings (OCC) or 1950-based US scores (OCC 50), there is less 
assimilation for the 1901-10 cohorts to 1921, and occupation-based earnings 
measures converge further to 1931 despite a widening gap in actual earnings.  
 
How do alternative income scores perform?  Table 2 also lists cohort dummies 
from models that use OCC-G, OCC-Y, and OCC-A5 as the dependent variable.  
Two of these alternatives appear to have some merit in our application.  In 1911 
and 1931, group-specific scores (OCC-G) comes closer to approximating the 
earnings gaps at the individual level than standard fixed occupational scores, as 
well as the other alternative scores presented in Table 2.  While group income 
scores do best in terms of estimates of the size of earnings gaps in two of the 
three samples, it is less effective than year-specific scores in approximating the 
changes in the position of immigrant relative to the native born over time.  To 
illustrate, consider results for the 1901-1905 arrival cohort.  OCC-G predicts 0.5 
percentage point earnings convergence between 1911 and 1921 versus 4.6 
percentage points in individual earnings; it misses entirely the divergence in 
earning between 1921 and 1931.  OCC-Y predicts 3.2 percentage point 
convergence in earnings between 1911 and 1921 (70 percent of the actual 
change), and 2.3 percentage points of divergence between 1921 and 1931 (46 
percent of the actual change).  Measures that differentiate income scores by age 
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(OCC-A5) yield coefficients on the age terms that are much more in line within 
individual income, but do not perform better than conventional occupational 
income scores for the study of immigrant earnings assimilation.18 
 
This exercise yields two takeaways for researchers.  First, cross-sectional studies 
of earnings differences by demographic groups, including but not limited to race, 
ethnicity, language or immigrant status, would benefit from the use of 
occupation scores generated from sources that allow for group-specific earnings 
measures.  Second, in studies which trace out life-cycle earnings, sourcing year-
specific occupational rankings may be more important than group- or age-specific 
rankings.   
 
 
Improving occupational income scores 
The analysis above demonstrates that own-year scores and scores disaggregated 
for groups of analytical interest improve estimates of immigrant assimilation.  Of 
course, own-year scores in the absence of individual-level earnings are rare. In 
some contexts, however, ancillary information on changes in returns to 
occupations and differences in earnings between immigrants and the native-born 
may be available and, if so, offer a useful adjustment to occupational income 
scores. To illustrate how this process might work, we construct group and year 
adjusted occupational income scores, starting from our fixed 1911 occupational 
income score OCC.  We do this by a) rescaling occupational income scores to 
reflect differences in occupational incomes scores at the 1-digit occupational 
cluster for immigrants and the native born, and b) rescaling occupational income 
scores in 1921 and 1931 to reflect changes in the returns to occupations (again, 
at the 1-digit level) over time.  Under the first adjustment, immigrant earnings 
for carpenters, for example, would be adjusted to match overall immigrant/native 
born differences in income for skilled craft workers.  Under the second 
adjustment, occupational earnings for stenographers in 1921 would be rescaled 
                                                          
18 The full set of coefficients for these models are presented in appendix tables A2 to A4 in the on-
line appendix at https://drive.google.com/file/d/124_4foKgFBcA-jX1vUhvR5Vh0zzqzI2R. 
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to reflect trends in earnings for clerical workers between 1911 and 1921.  In 
generating new occupational income scores that incorporate these adjustments 
(both separately and combined), we are able to provide a rough simulation of the 
implications of using imperfect contemporaneous data to deal with group differences in 
earnings and changes in returns to skill over time. 
 
Earnings regressions using adjusted scores are detailed in our companion 
appendix on-line, with cohort indicator variables summarized in Table 3.19  
Adjusted scores perform well in terms of replicating the advantageous features of 
group-specific and year-specific income scores that are unavailable to most 
researchers.  These results show that our method more closely approximates the 
movement of actual earnings.  For the 1901-1905 and 1906-1910 arrival cohorts, 
this is most visible for series where occupational earnings are adjusted for 
changes in the structure of earnings over time (year-adjusted), or for a combined 
adjustment for year and differences between immigrant and native-born groups 
(year/group adjusted). For later arrivals, the year-adjusted income scores do not 
track the direction of change in relative earnings as well as group-adjusted 
scores do, but both approaches (individually and combined) more closely match 
level differences in actual earnings than standard occupational income scores.   
 
 
Conclusions   
How well do occupational income scores substitute for individual incomes? 
Feigenbaum (2015) shows that the absence of individual earnings variation does 
not appear to have major implications for studies of intergenerational mobility.  
This reflects the fact that peak-to-peak earnings comparisons of native-born 
generations are relatively immune to unobserved variation in earnings over the 
life-cycle.20 Our findings from immigrant earnings assimilation in Canada 
between 1911 and 1931 shows that occupational income scores are less helpful 
when level differences between groups and changes in earnings over time are an 
                                                          
19 See appendix tables A5 to A7. 
20 Solon (1992) argues that occupational earnings are less likely to be tainted by measurement 
error than individual earnings that reflect transitory shocks.   
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important consideration.  Our assimilation estimates based on fixed, aggregate 
occupation scores typically used in the literature capture a limited share of 
actual earnings convergence, and underestimate the gap in earnings between the 
native-born and foreign-born.  Individual earnings and occupational scores move 
in opposite directions in several of our models between 1921 and 1931, when 
immigrants experienced a decline in earnings without a corresponding 
deterioration in occupational profile.   
 
Although occupation scores remain the best available surrogate for income in 
many research purposes, to our knowledge there has been no public discussion 
about best practice in their use.  Our analysis yields a number of observations 
about how best to deal with the limitations imposed by occupational income 
scores. Some of the strategies that conform to best practice cohere with the 
approaches taken by previous researchers who were mindful of the challenged 
posed in using occupational income scores.  First, a partial accommodation for 
the reduction of variance introduced by occupational scores is to cluster standard 
errors by occupational group (Cameron and Miller, 2015). Second, our findings 
support the disaggregation of income scores by occupation as much as available 
data will allow, since the severity of any distortion is affected by the number of 
occupational categories and the distribution of individuals across categories. The 
arrival of complete count US census data for 1940 offers greater potential for 
disaggregation. It is especially helpful to disaggregate by population sub-groups 
whose outcomes are being compared (Collins and Wannamaker 2014; 2015). 
Third, comparisons at the same point in their life cycle will be relatively 
unaffected by age-varying differences between individual earnings and averages 
for an occupational group (Feigenbaum 2015).  Fourth, we find that decade- or 
year- specific income scores do a better job of capturing some of the dynamics of 
Canadian immigrant earnings between 1921 and 1931. More generally, in 
periods of rapid change in relative wages, such as the early to mid-twentieth 
century, it may be preferable to create occupational scores from contemporary 
but less representative sources rather than a census several decades later. 
Several early contributions to the occupational score literature take this route 
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(Preston and Haines 1990; Borjas 1994), as do some recent studies (Abramitzky, 
Boustan, and Eriksson 2014; Salisbury 2014; Long and Ferrie 2015).  
 
Researchers may not be able to implement the strategies above in all data 
sources.  Our results suggest an important further possibility for researchers 
wishing to adopt a best practice approach: the adjustment of conventional income 
scores for either group earnings differences (immigrant or native-born) and/or 
intertemporal differences (changes in returns to types of skill over time) using 
ancillary information for broad groups of occupations. In our Canadian example 
adjusted scores perform much better than conventional income scores in terms of 
matching level and trends in earnings over time.  This approach points to a low 
cost way to improve income scores for researchers who do not have individual 
earnings information in their main data source, but do have contemporaneous 
evidence from alternative sources on broad changes in the return to occupational 
skill or immigrant-native born earnings differences.   
 
What form might this evidence take?  For those interested in adjusting for 
changes in pay by occupation in American data, evidence on skill premia in 
Goldin and Katz (2001) offers a starting point.   Another possibility would be to 
take advantage of more detailed evidence on changes in pay by occupation 
groups from Canadian Census data, as summarized in Green and Green (2016).21  
One caution here would be that skill premia in Canada fell less than in the US 
between 1910 and 1940.  To adjust group income scores to reflect the typical 
earnings of immigrants relative to the native-born, wage evidence from the 
Reports of the Immigration Commission (1911) is a source that could be used to 
good effect.  
 
  
                                                          
21 Table 3 of Green and Green (2016) lists differences in average (log) wages by occupation and 
age. 
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Table 1: Earnings Measures for Occupation Groups and Major Occupations, Relative to Labourers 
 
 1911 1921 1931  Earnings OCC-Y OCC 50 Earnings OCC-Y OCC 50 Earnings OCC-Y OCC 50 
(i) Occupation groups 
Prof/Prop 2.24 2.39 2.00 1.87 2.02 1.94 3.50 3.68 1.86 
Clerical 1.39 1.46 1.32 1.28 1.32 1.32 2.10 2.19 1.33 
Craftsmen 1.48 1.47 1.51 1.48 1.46 1.55 2.03 2.00 1.52 
Operative 1.11 1.10 1.17 1.11 1.08 1.19 1.71 1.68 1.22 
Service 0.80 0.80 0.61 0.85 0.83 0.66 1.08 1.52 0.49 
Labour 1.00 1.00 1.00 1.01 1.00 1.00 1.02 1.00 1.00 
 
(ii) Occupations 
Mngrs, officials 3.06 3.09 2.19 2.57 2.64 2.18 5.08 5.33 2.17 
Bookkeepers 1.33 1.34 1.15 1.23 1.24 1.14 1.98 2.01 1.14 
Stenographers 1.09 1.11 1.15 1.10 1.12 1.14 1.73 1.82 1.14 
Clerical and kin 1.31 1.32 1.30 1.25 1.26 1.30 2.09 2.15 1.29 
Salesmen 1.37 1.40 1.25 1.34 1.38 1.25 2.07 2.14 1.24 
Carpenters 1.42 1.42 1.25 1.34 1.33 1.25 1.60 1.60 1.24 
Operative 1.16 1.16 1.20 1.07 1.07 1.20 1.48 1.46 1.19 
Laborers (nec) 0.98 0.97 1.04 0.98 0.97 1.04 0.99 0.98 1.03 
 
Notes: Earnings measure is actual annual real earnings.  OCC-Y is the own-year average occupational earnings.  OCC 50 is the IPUMS occupational 
earnings measure based on the 1950 US Census.  Sample weights applied.  1-Digit average for labourers used as base category in Panel (i). 3-digit 
average for “Labourers (nec)” uses as a base category in Panel (ii). 
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Table 2: Relative immigrant earnings by arrival cohort, year, and earnings 
measure 
 
Arrival Cohort Outcome 1911 1921 1931 
1901-1905 ln(earnings) -.144 -.098 -.144 
ln(OCC) -.108 -.084 -.056 
ln (OCC-G) -.148 -.143 -.124 
ln(OCC-Y) -.108 -.076 -.097 
ln(OCC-A5) -.097 -.068 -.063  
1906-1910 ln(earnings) -.181 -.149 -.162 
ln(OCC) -.125 -.103 -.101 
ln (OCC-G) -.162 -.154 -.158 
ln(OCC-Y) -.125 -.096 -.138 
ln(OCC-A5) -.114  -.121  -.111  
1911-1915 ln(earnings)  -.177 -.175 
ln(OCC)  -.132 -.098 
ln (OCC-G)  -.182 -.154 
ln(OCC-Y)  -.121 -.140 
 ln(OCC-A5)  -.147  -.105  
1916-1920 ln(earnings)  -.221 -.190 
ln(OCC)  -.105 -.102 
ln (OCC-G)  -.155 -.157 
ln(OCC-Y)  -.104 -.140 
 ln(OCC-A5)  -.120  -.113  
1921-1925 ln(earnings)   -.384 
ln(OCC)   -.175 
ln (OCC-G)   -.218 
ln (OCC-Y)   -.268 
ln(OCC-A5)    -.192 
1926-1930 ln(earnings)   -.524 
ln(OCC)   -.162 
ln (OCC-G)   -.203 
ln (OCC-Y)   -.268 
ln(OCC-A5)     -.197 
 
Notes: Summary of immigrant arrival cohort regression coefficients 𝛿𝛿 from Appendix Tables A2-
A4.  Source data are urban males ages 16-65 reporting occupation and earnings from the 
Canadian Census 1911, 1921 and 1931.  The native born are the reference group.  Rows compare 
estimates of cohort effects on earnings as dependent variable changes from ln(earnings), real 
annual earnings, and four different occupational income scores constructed by aggregating 
Canadian Census earning measures in the three ways described in the text.  Columns compare 
across census years.  
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Table 3: Relative immigrant earnings by arrival cohort, with adjusted income 
scores 
Arrival Cohort Outcome 1911 1921 1931 
1901-1905 ln(earnings) -.144 -.098 -.144 
ln(OCC) group adjusted -.187 -.163 -.141 
ln (OCC) year adjusted -.129 -.098 -.119 
ln (OCC) group/year 
adjusted 
-.187 -.168 -.187 
    
1906-1910 ln(earnings) -.181 -.149 -.162 
ln(OCC) group adjusted -.213 -.196 -.188 
ln (OCC) year adjusted -.159 -.145 -.193 
ln (OCC) group/year 
adjusted 
-.213 -.205 -.255 
    
1911-1915 ln(earnings)  -.177 -.175 
ln(OCC) group adjusted  -.223 -.188 
ln (OCC) year adjusted  -.173 -.192 
ln (OCC) group/year 
adjusted 
 -.233 -.253 
    
1916-1920 ln(earnings)  -.221 -.190 
ln(OCC) group adjusted  -.199 -.199 
ln (OCC) year adjusted  -.150 -.211 
ln (OCC) group/year 
adjusted 
 -.205 -.265 
    
1921-1925 ln(earnings)   -.384 
ln(OCC) group adjusted   -.270 
ln (OCC) year adjusted   -.333 
ln (OCC) group/year 
adjusted 
  -.396 
    
1926-1930 ln(earnings)   -.524 
ln(OCC) group adjusted   -.277 
ln (OCC) year adjusted   -.349 
ln (OCC) group/year 
adjusted 
  -.415 
    
 
Notes: Summary of immigrant arrival cohort regression coefficients 𝛿𝛿 estimates from Appendix 
Tables A5 to A7.  Source data are urban males ages 16-65 reporting occupation and earnings 
from the Canadian Census 1911, 1921 and 1931.  The native born are the reference group.  Rows 
compare cohort effects as the dependent variable changes from the log of real annual earnings to 
three alternative income measures described in the text. Columns compare across census years.   
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Figure 1: Unconditional Age-earnings Profiles, Canada 1911-31 
(i) Native Born               (ii) Foreign Born 
    
Notes: Means of log earnings measures by individual age from pooled Canadian Census data, 1911, 1921 and 1931. Data restricted to urban males 
with birth years 1866-1985. ln(Earnings) is real annual earnings reported in the data. ln(OCC) is the 3-digit 1911 occupational average earnings, 
imposed on the full pooled sample.  Shading indicates 95% confidence interval.  
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Figure 3: Earnings by occupation and nativity group, 1931 
 
Notes: Bars plot the log of actual real annual earnings of immigrants and the native-born in (1-
digit) major occupation groups in the 1931 Canadian Census.  Data restricted to urban males 
born 1886-1895.  Whiskers indicate 2 standard deviations in earnings. 
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Appendix to Occupational income scores and immigrant assimilation.  
Evidence from the Canadian Census 
Appendix Table A1: Articles, books and working papers using occupation-based 
income scores at May 2017 
(papers not cited in the article’s bibliography are referenced below) 
 
Year Authors Title 
1986 Eichengreen and Gemery The Earnings of Skilled and Unskilled Immigrants 
1991 Chiswick Jewish Immigrant Skill and Occupational Attainment 
1991 Preston and Haines Fatal Years: Child Mortality 
1992 Borjas Ethnic Capital and Intergenerational Mobility 
1994 Borjas Long Run Convergence of Ethnic Skill Differentials 
1996 Hanes Immigrants’ Relative Rate of Wage Growth 
1997 Darity Jr., Dietrich, Guilkey Racial and Ethnic Inequality in the United States 
1997 Hatton The Immigrant Assimilation Puzzle 
1997 Ruggles The Rise of Divorce and Separation in the United 
States 
2000 Horton, Allen, Herring, Thomas Lost in the Storm: The Sociology of the Black Working 
2000 Minns Income, Cohort Effects, and Occupational Mobility 
2001 Darity Jr., Dietrich, Guilkey Persistent Advantage or Disadvantage 
2001 Gardner The slow wave: The changing residential status 
2002 Suzuki Selective Immigration & Ethnic Economic 
Achievement 
2007 Bleakley Disease and Development: Evidence from Hookworm 
2007 Gratton, Gutmann, Skopc Immigrants, their children, and theories of 
assimilation 
2011 Logan, Spielman, Xu,. Klein Identifying and Bounding Ethnic Neighborhoods 
2012 Abramitzky, Platt Boustan, 
Eriksson 
Europe’s Tired, Poor, Huddled Masses 
2012 Jindrich Suburbs in the City: Reassessing the Location 
2012 Logan and Shin Immigrant Incorporation in American Cities 
2013 Abramitzky, Platt Boustan, 
Eriksson 
Have the poor always been less likely to migrate? 
2013 Biavaschi, Giuliett, Siddique The Economic Payoff of Name Americanization 
2013 Lew and Cater The Language of Opportunity: Canadian Inter-
regional 
2013 Spielman and Logan Using High-Resolution Population Data to Identify 
2014 Aaronson, Lange, Mazumdar Fertility transitions along the extensive and intensive 
2014 Abramitzky, Platt Boustan, 
Eriksson 
A Nation of Immigrants: Assimilation and Economic 
2014 Collins and Wanamaker Selection and Economic Gains in the Great Migration 
2014 Cook, Logan, Parman Distinctively black names in the American past 
2014 Fagernäs Papers, please! The effect of birth registration 
2014 Goldstein and Stecklov Contours and Consequences of Black First Names 
2014 Lafortune and Jose Tessada Smooth(er) Landing? The Role of Networks 
2014 Salisbury Selective migration, wages, and occupational mobility 
2014 Stevens and Yang Compulsory Education and the Benefits of Schooling 
2014 Xu, Logan, Short Integrating Space with Place in Health Research 
2015 Chen The Impact of Skill-Based Immigration Restrictions 
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2015 Collins and Wanamaker Up from Slavery? Intergenerational Mobility 
2015 Feigenbaum  Intergenerational Mobility During the Great 
Depression 
2015 Greenwood and Ward Immigration quotas, World War I, and emigrant flows 
2015 Lleras-Muney and Shertzer Did the Americanization Movement Succeed? 
2015 Logan and Zhang Emergent Ghettos: Black Neighborhoods in New York 
2015 Long and Ferrie Grandfathers Matter(ed): Occupational mobility 
2015 Modalsli Inequality in the very long run 
2015 Nix and Qian The Fluidity of Race: “Passing” in the United States 
2015 Olivetti and Paserman In the Name of the Son (and the Daughter) 
2015 Ward The U-Shaped Self-selection of Return Migrants 
2016 Abramitzky, Platt Boustan, 
Eriksson 
To the New World and Back Again: Return Migrants 
2016 Abramitzky, Platt Boustan, 
Eriksson 
Cultural Assimilation during the Age of Mass 
Migration 
2016 Cook, Logan, Parman The mortality consequences of distinctively black 
names 
2016 Boustan and Margo Racial Differences in Health: A Long-Run Perspective 
2016 Eli, Salisbury and Shertzer Migration Responses to Conflict 
2016 Goeken, Magnuson, Lynch, Na 
Lee 
A Tale of Two Enumerations 
2016 Goldstein and Stecklov From Patrick to John F.: Ethnic Names and 
Occupational  
2016 Karbownik and Wray Long-run Consequences of Exposure to Natural 
Disaster 
2016 Lindert and Williamson Unequal Gains: American Growth and Inequality 
2016 Massey Immigration quotas and immigrant selection 
2016 Mill and Stein Race, Skin Color, and Economic Outcomes 
2016 Olivetti, Paserman, Salisbury Three-Generation Mobility in the United States 
2016 Tiagi Economic gains from migration to the urban western  
2016 White and Mullen Socioeconomic Attainment in the Ellis Island Era 
2016 Iyigun and Lafortune Why Wait? A Century of Education, Marriage Timing 
2017 Saavedra Early-Life Disease Exposure and Occupational Status 
2017 Carruthers and Wanamaker Return to school resources in the Jim Crow South 
2017 Ward Birds of passage: Return migration, self-selection 
 
Note: See Text and Appendix References for full citation details.  The table is current to May 
2017. 
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Appendix Table A2: Earnings and occupation-fixed earnings regression, 1911 
  
ln 
(Earnings) ln (OCC) 
ln  
(OCC-Y) 
ln  
(OCC-G) 
ln  
(OCC 50) 
ln 
(OCC-A5) 
Age 
.155*** .027*** .027*** .026*** .020*** .123*** 
(.004) (.002) (.002) (.002) (.002) (.002) 
Age2 x 10 
-.022*** -.003*** -.003*** -.003*** -.003*** -.016*** 
(.001) (.000) (.000) (.000) (.000) (.000) 
Arrived 1901-05 
-.144*** -.108*** -.108*** -.148*** -.082*** -.097*** 
(.014) (.007) (.007) (.007) (.007) (.007) 
Arrived 1906-10 
-.181*** -.125*** -.125*** -.162*** -.095*** -.114*** 
(.01) (.005) (.005) (.004) (.005) (.004) 
Arrived 1911-15 
-.628*** -.121*** -.121*** -.159*** -.108*** -.135*** 
(.042) (.012) (.012) (.011) (.012) (.007) 
Arrived 1916-20 
- - - - - - 
- - - - - - 
Arrived 1921-25 
- - - - - - 
- - - - - - 
Arrived 1926-30 
- - - - - - 
- - - - - - 
No English 
-.235*** -.136*** -.136*** -.137*** -.109*** -.128*** 
(.011) (.005) (.005) (.005) (.005) (.004) 
BC 
.147*** .032*** .032*** .031*** .001 .047*** 
(.015) (.008) (.008) (.008) (.008) (.007) 
NW 
.021 .072*** .072*** .065*** .018*** .064*** 
(.013) (.007) (.007) (.007) (.007) (.006) 
MAN 
.081*** .086*** .086*** .073*** .050*** .064*** 
(.016) (.008) (.008) (.007) (.008) (.006) 
QUE 
.149*** .021*** .021*** .021*** .009* .024*** 
(.01) (.005) (.005) (.005) (.005) (.004) 
MAR 
-.191*** -.054*** -.054*** -.057*** -.063*** -.062*** 
(.013) (.007) (.007) (.007) (.007) (.006) 
Constant 
-.674*** 1.510*** 1.510*** 1.526*** 2.915*** -.181*** 
(.059) (.026) (.026) (.026) (.026) (.022) 
R2 .17 .08 0.08 .10 .05 .41 
N 27619 27342 27342 27335 27274 35055 
 
Notes:  OLS estimates of equation (5).  Dependent variables are (the natural log of) real annual 
earnings and five occupational earnings measures derived from real annual earnings. Source 
data are urban males ages 16-65 reporting occupation and earnings from the 1911 Canadian 
Census.  Omitted group are native-born English speakers from Ontario.  Columns compare 
estimates across dependent variables including ln real annual earnings, four alternative ln 
income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.  p<0.1 *; p<0.05**; p<0.01 ***.   
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Appendix Table A3: Earnings and occupation-fixed earnings regression, 1921 
  
ln 
(Earnings) 
ln  
(OCC) 
ln  
(OCC-Y) 
ln  
(OCC-G) 
ln  
(OCC 50) 
ln 
(OCC-A5) 
Age 
.061*** .016*** .018*** .015*** .015*** .045*** 
(.005) (.003) (.003) (.003) (.003) (.003) 
Age2 x 10 
-.008*** -.002*** -.002*** -.002*** -.002*** -.005*** 
(.001) (.000) (.000) (.000) (.000) (.000) 
Arrived 1901-05 
-.098*** -.084*** -.076*** -.143*** -.063*** -.068*** 
(.018) (.011) (.010) (.009) (.010) (.011) 
Arrived 1906-10 
-.149*** -.103*** -.096*** -.154*** -.075*** -.121*** 
(.013) (.007) (.006) (.006) (.006) (.007) 
Arrived 1911-15 
-.177*** -.132*** -.121*** -.182*** -.097*** -.147*** 
(.012) (.006) (.006) (.006) (.006) (.007) 
Arrived 1916-20 
-.221*** -.105*** -.104*** -.155*** -.100*** -.120*** 
(.024) (.012) (.011) (.010) (.012) (.012) 
Arrived 1921-25 
-.623*** -.08** -.076** -.111*** -.074*** -.111*** 
(.102) (.031) (.03) (.028) (.027) (.029) 
Arrived 1926-30 
- - - - -  
- - - - -  
No English 
-.267*** -.178*** -.166*** -.174*** -.150*** -.230*** 
(.018) (.008) (.007) (.008) (.008) (.009) 
BC 
-.004 .038*** .034*** .046*** .009 .043*** 
(.017) (.009) (.009) (.008) (.009) (.010) 
NW 
.107*** .101*** .091*** .092*** .051*** .104*** 
(.013) (.008) (.007) (.007) (.007) (.008) 
MAN 
.047*** .058*** .060*** .051*** .021** .055*** 
(.016) (.009) (.008) (.008) (.009) (.009) 
QUE 
.028** -.019*** -.020*** -.020*** -.025*** -.008 
(.012) (.006) (.005) (.006) (.005) (.006) 
MAR 
-.137*** -.044*** -.038*** -.045*** -.05*** -.052*** 
(.016) (.009) (.008) (.009) (.008) (.009) 
Constant 
.868*** 1.710*** 1.670*** 1.750*** 3.034*** 1.183*** 
(.099) (.052) (.048) (.05) (0.05) (.054) 
R2 .04 .05 .05 .07 .03 .08 
N 23066 22789 22843 22710 22699 26954 
 
Notes:  OLS estimates of equation (5).  Dependent variables are (the natural log of) real annual 
earnings and five occupational earnings measures derived from real annual earnings. Source 
data are urban males ages 16-65 reporting occupation and earnings from the 1921 Canadian 
Census.  Omitted group are native-born English speakers from Ontario.  Columns compare 
estimates across dependent variables including ln real annual earnings, four alternative ln 
income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.  p<0.1 *; p<0.05**; p<0.01 ***.   
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Appendix Table A4: Earnings and occupation-fixed earnings regression, 1931 
  
ln 
(Earnings) 
ln  
(OCC) 
ln  
(OCC-Y) 
ln  
(OCC-G) 
ln  
(OCC 50) 
ln  
(OCC-A5) 
Age 
.064*** .017*** .02*** .017*** .015*** .063*** 
(.012) (.005) (.007) (.004) (.004) (.006) 
Age2 x 10 
-.007*** -.002*** -.002*** -.002*** -.002*** -.007*** 
(.001) (.000) (.001) (.000) (.000) (.001) 
Arrived 1901-05 
-.144*** -.056*** -.097*** -.124*** -.051*** -.063*** 
(.036) (.014) (.020) (.012) (.013) (.017) 
Arrived 1906-10 
-.162*** -.101*** -.138*** -.158*** -.075*** -.111*** 
(.024) (.009) (.014) (.008) (.009) (.011) 
Arrived 1911-15 
-.175*** -.098*** -.14*** -.154*** -.074*** -.105*** 
(.023) (.009) (.013) (.008) (.008) (.011) 
Arrived 1916-20 
-.190*** -.102*** -.14*** -.157*** -.083*** -.113*** 
(.042) (.016) (.024) (.014) (.015) (.019) 
Arrived 1921-25 
-.384*** -.175*** -.268*** -.218*** -.134*** -.192*** 
(.037) (.014) (.020) (.012) (.013) (.016) 
Arrived 1926-30 
-.524*** -.162*** -.268*** -.203*** -.140*** -.197*** 
(.040) (.014) (.021) (.012) (.013) (.015) 
No English 
-.56*** -.200*** -.347*** -.199*** -.169*** -.247*** 
(.030) (.011) (.016) (.011) (.011) (.012) 
BC 
-.018 -.005 -.033** -.004 -.026** .003 
(.028) (.011) (.016) (.01) (.010) (.012) 
NW 
.144*** .085*** .115*** .077*** .049*** .080*** 
(.025) (.010) (.014) (.009) (.009) (.011) 
MAN 
-.046 .031*** .045*** .021* .025** .014 
(.033) (.012) (.017) (.011) (.011) (.014) 
QUE 
.129*** -.009 -.012 -.011 -.005 -.003 
(.018) (.008) (.011) (.007) (.007) (.009) 
MAR 
-.111*** -.050*** -.082*** -.051*** -.038*** -.045*** 
(.032) (.012) (.017) (.012) (.011) (.014) 
Constant 
0.78*** 1.661*** 1.712*** 1.693*** 3.013*** .767*** 
(.283) (.11) (.156) (.105) (.101) (.131) 
R2 .05 .05 .06 .07 .04 0.05 
N 16143 15935 15984 15852 15793 17450 
 
Notes:  OLS estimates of equation (5).  Dependent variables are (the natural log of) real annual 
earnings and five occupational earnings measures derived from real annual earnings. Source 
data are urban males ages 16-65 reporting occupation and earnings from the 1931 Canadian 
Census.  Omitted group are native-born English speakers from Ontario.  Columns compare 
estimates across dependent variables including ln real annual earnings, four alternative ln 
income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.   p<0.1 *; p<0.05**; p<0.01 ***.     
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Appendix Table A5: Adjusted Occupation Score Regressions, 1911 
  
ln (OCC)  
Y-adj 
ln (OCC) 
G-adj 
ln (OCC) 
GY-adj 
Age .031*** .031*** .031*** 
(.002) (.002) (.002) 
Age2  -.000*** -.000*** -.000*** 
(.000) (.000) (.000) 
Arrived 1901-05 -.129*** -.187*** -.187*** 
(.007) (.007) (.007) 
Arrived 1906-10 -.159*** -.213*** -.213*** 
(.005) (.005) (.005) 
Arrived 1911-15 -.176*** -.233*** -.233*** 
(.008) (.008) (.008) 
Arrived 1916-20 
- - - 
- - - 
Arrived 1921-25 
- - - 
- - - 
Arrived 1926-30 
- - - 
- - - 
No English -.151*** -.164*** -.164*** 
(.005) (.005) (.005) 
BC .070*** .072*** .072*** 
(.008) (.008) (.008) 
NW .093*** .091*** .091*** 
(.007) (.007) (.007) 
MAN .094*** .089*** .089*** 
(.008) (.008) (.008) 
QUE .023*** .027*** .027*** 
(.005) (.005) (.005) 
MAR -.065*** -.066*** -.066*** 
(.007) (.007) (.007) 
Constant 1.459*** 1.470*** 1.470*** 
(.026) (.026) (.026) 
R2 .1 .13 .13 
N 34,332 34,332 34,332 
 
Notes:  OLS estimates of equation (5).  Dependent variables are adjusted occupation scores 
proposed in the text.  Adjustment amounts to manually adjusting ln(OCC) to so that percentage 
deviation in earnings from the 1911 sample average matches that at the 1-digit major occupation 
group-level.  Adjustments for year (Y-adj), nativity group (G-adj) and both compounded (GY-adj). 
Source data are urban males ages 16-65 reporting occupation and earnings from the 1911 
Canadian Census.  Omitted group are native-born English speakers from Ontario.  Columns 
compare estimates across dependent variables including ln real annual earnings, four alternative 
ln income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.  p<0.1 *; p<0.05**; p<0.01 ***.     
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Appendix Table A6: Adjusted Occupation Score Regressions, 1921 
  
ln (OCC)  
Y-adj 
ln (OCC) 
G-adj 
ln (OCC) 
GY-adj 
Age .022*** .024*** .022*** 
(.003) (.003) (.003) 
Age2  -.000*** -.000*** -.000*** 
(.000) (.000) (.000) 
Arrived 1901-05 -.098*** -.163*** -.168*** 
(.011) (.010) (.010) 
Arrived 1906-10 -.145*** -.196*** -.205*** 
(.007) (.007) (.007) 
Arrived 1911-15 -.173*** -.223*** -.233*** 
(.007) (.006) (.007) 
Arrived 1916-20 -.150*** -.199*** -.205*** 
(.013) (.012) (.012) 
Arrived 1921-25 .022*** .024*** .022*** 
- - - 
Arrived 1926-30 
- - - 
- - - 
No English -.237*** -.210*** -.237*** 
(.009) (.008) (.009) 
BC .053*** .052*** .057*** 
(.010) (.009) (.010) 
NW .132*** .125*** .133*** 
(.008) (.008) (.008) 
MAN .083*** .070*** .078*** 
(.010) (.009) (.010) 
QUE -.018*** -.019*** -.020*** 
(.006) (.006) (.006) 
MAR -.047*** -.044*** -.048*** 
(.010) (.009) (.009) 
Constant 1.774*** 1.626*** 1.797*** 
(.055) (.053) (.055) 
R2 .06 .08 .08 
N 28,889 28,889 28,889 
 
Notes:  OLS estimates of equation (5).  Dependent variables are adjusted occupation scores 
proposed in the text.  Adjustment amounts to manually adjusting ln(OCC) to so that percentage 
deviation in earnings from the 1911 sample average matches that at the 1-digit major occupation 
group-level.  Adjustments for year (Y-adj), nativity group (G-adj) and both compounded (GY-adj). 
Source data are urban males ages 16-65 reporting occupation and earnings from the 1921 
Canadian Census.  Omitted group are native-born English speakers from Ontario.  Columns 
compare estimates across dependent variables including ln real annual earnings, four alternative 
ln income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.   p<0.1 *; p<0.05**; p<0.01 ***.     
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Appendix Table A7: Adjusted Occupation Score Regressions, 1931 
  
ln (OCC)  
Y-adj 
ln (OCC) 
G-adj 
ln (OCC) 
GY-adj 
Age .022*** .019*** .022*** 
(.007) (.004) (.007) 
Age2  -.000*** -.000*** -.000*** 
(.000) (.000) (.000) 
Arrived 1901-05 -.119*** -.141*** -.187*** 
(.021) (.012) (.020) 
Arrived 1906-10 -.193*** -.188*** -.255*** 
(.014) (.009) (.014) 
Arrived 1911-15 -.192*** -.188*** -.253*** 
(.014) (.009) (.014) 
Arrived 1916-20 -.211*** -.199*** -.265*** 
(.025) (.015) (.024) 
Arrived 1921-25 -.333*** -.270*** -.396*** 
(.022) (.013) (.022) 
Arrived 1926-30 -.348*** -.277*** -.415*** 
(.021) (.013) (.021) 
No English -.387*** -.212*** -.385*** 
(.017) (.011) (.017) 
BC .023 .025** .026 
(.017) (.010) (.016) 
NW .155*** .100*** .153*** 
(.015) (.010) (.014) 
MAN .029 .022* .026 
(.018) (.012) (.018) 
QUE -.011 -.017** -.014 
(.011) (.007) (.011) 
MAR -.080*** -.047*** -.082*** 
(.019) (.012) (.019) 
Constant 1.843*** 1.665*** 1.855*** 
(.167) (.108) (.165) 
R2 .06 .08 .07 
N 20,265 20,265 20,265 
 
Notes:  OLS estimates of equation (5).  Dependent variables are adjusted occupation scores 
proposed in the text.  Adjustment amounts to manually adjusting ln(OCC) to so that percentage 
deviation in earnings from the 1911 sample average matches that at the 1-digit major occupation 
group-level.  Adjustments for year (Y-adj), nativity group (G-adj) and both compounded (GY-adj). 
Source data are urban males ages 16-65 reporting occupation and earnings from the 1931 
Canadian Census.  Omitted group are native-born English speakers from Ontario.  Columns 
compare estimates across dependent variables including ln real annual earnings, four alternative 
ln income measures constructed by aggregating income to the occupational averages in various 
ways and the IPUMS 1950 occupation score variable. Heteroskedasticity-robust standard errors 
in parentheses.  p<0.1 *; p<0.05**; p<0.01 ***.     
 
 
31 
 
Appendix References 
 
Ran Abramitzky, Leah Platt Boustan, and Katherine Eriksson (2013). “Have the 
poor always been less likely to migrate? Evidence from inheritance 
practices during the Age of Mass Migration.” Journal of Development 
Economics, 102, pp. 2-14.  
Ran Abramitzky, Leah Platt Boustan, and Katherine Eriksson (2016a). “To the 
New World and Back Again: Return Migrants in the Age of Mass 
Migration.” NBER Working Papers, 22659. 
Ran Abramitzky, Leah Platt Boustan, and Katherine Eriksson (2016b). “Cultural 
Assimilation during the Age of Mass Migration.” NBER Working Papers, 
22381. 
Costanza Biavaschi, Corrado Giulietti and Zahra Siddique (2013). “The 
Economic Payoff of Name Americanization.” Institute for the Study of Labor 
working paper 7725. 
Leah Boustan and Robert A. Margo (2016). “Racial Differences in Health: A 
Long-Run Perspective”. In The Oxford Handbook of Economics and Human 
Biology Oxford University Press, eds. John Komlos and Ina R. Kelly, pp. 
730-750. 
Celeste K. Carruthers and Marianne H. Wanamaker (2017). “Return to school 
resources in the Jim Crow South.” Explorations in Economic History, 
forthcoming.  
William J. Collins and Marianne H. Wanamaker (2015). “Up from Slavery? 
Intergenerational Mobility in the Shadow of Jim Crow.” Unpublished paper. 
Lisa D. Cook, Trevon D. Logan and John M. Parman (2014). “Distinctively black 
names in the American past.” Explorations in Economic History 53, pp. 64-
82. 
Lisa D. Cook, Trevon D. Logan and John M. Parman (2016). “The mortality 
consequences of distinctively black names.” Explorations in Economic 
History 59, pp. 114-125. 
William Darity Jr., Jason Dietrich, David K. Guilkey (2001). “Persistent 
Advantage or Disadvantage: Evidence in support of the Intergenerational 
Drag Hypothesis.” American Sociological Review, 60, pp. 435-470. 
Shari Eli, Laura Salisbury and Allison Shertzer (2016). “Migration Responses to 
Conflict: Evidence from the Border of the American Civil War.” NBER 
Working Papers, 22591. 
Barry Eichengreen and Henry Gemery, (1986), “The Earnings of Skilled and 
Unskilled Immigrants at the End of the Nineteenth Century.” Journal of 
Economic History 46, pp. 441–454. 
Todd Gardner (2001). "The slow wave: The changing residential status of cities 
and suburbs in the United States, 1850-1940." Journal of Urban History, 
27, pp. 293-312. 
Ronald Goeken, Diana Magnuson, Tom Lynch, and Yu Na Lee (2016). “A Tale of 
Two Enumerations: Linking St. Louis’ First and Second 1880 
Enumerations.” Population Association of America Annual Meeting, 
unpublished paper. 
 
 
32 
 
Joshua Goldstein and Guy Stecklov (2014). “Contours and Consequences of Black 
First Names in the Historical United States.” Population Association of 
America annual meeting. 
Joshua Goldstein and Guy Stecklov (2016). “From Patrick to John F.: Ethnic 
Names and Occupational Success in the Last Era of Mass Migration.” 
American Sociological Review, 81, pp. 85-106. 
Brian Gratton, Myron P. Gutmann and  Emily Skopc (2007). “Immigrants, their 
children, and theories of assimilation: family structure in the United States, 
1880–1970.” History of the Family, 12, pp. 203–222. 
Michael J. Greenwood and Zachary Ward (2015). “World War I, and emigrant 
flows from the United States in the early 20th century.” Explorations in 
Economics History 55, pp. 76-96. 
Timothy Hatton. (1997). “The Immigrant Assimilation Puzzle in Late 
Nineteenth-Century America.” Journal of Economic History 57, pp. 34–62. 
Murat Iyigun and Jeanne Lafortune (2016). “Why Wait? A Century of Education, 
Marriage Timing and Gender Roles.” Pontificia Universidad Católica de 
Chile, Documento de Trabajo 468. 
Jason Jindrich (2012). “Suburbs in the City: Reassessing the Location of 
Nineteenth-Century American Working-Class Suburbs.” Social Science 
History, 36, pp. 147-167. 
Krzysztof Karbownik and Anthony Wray (2016). “Long-run Consequences of 
Exposure to Natural Disasters.” CESifo Working Papers, 6196. 
Jeanne Lafortune and Jose Tessada (2014). “Smooth(er) Landing? The Role of 
Networks in the Location and Occupational Choice of Immigrants.” 
Pontificia Universidad Catolica de Chile working paper, May. 
Byron Lew and Bruce Cater (2013). “The Language of Opportunity: Canadian 
Inter-regional and International Migration, 1900–1930.” Trent University 
working paper. 
John Logan and Hyoung-jin Shin (2012). “Immigrant Incorporation in American 
Cities: Contextual Determinants of Irish, German, and British 
Intermarriage in 1880.” International Migration Review, 46, pp. 710–739. 
John Logan, Seth Spielman, Hongwei Xu and Philip N. Klein (2011). “Identifying 
and Bounding Ethnic Neighborhoods.” Urban Geography, 32, pp. 334–359. 
John Logan and Weiwei Zhang (2015). “Emergent Ghettos: Black Neighborhoods 
in New York and Chicago, 1880–1940.” American Journal of Sociology, 120, 
pp. 1055-1094. 
Jason Long and Joseph Ferrie (2015). “Grandfathers Matter(ed): Occupational 
Mobility Across Three Generations in the U.S. and Britain, 1850-1910”. 
Unpublished manuscript. 
Catherine Massey (2016). “Immigration quotas and immigrant selection.” 
Explorations in Economic History 60, pp. 21-40. 
Roy Mill and Lucke C.D. Stein (2016). “Race, Skin Color, and Economic 
Outcomes in Early Twentieth-Century America.” Arizona State University 
working paper, February. 
Emily Nix and Nancy Qian (2015). “The Fluidity of Race: “Passing” in the United 
States, 1880-1940.” NBER Working Papers, 20828. 
 
 
33 
 
Claudia Olivetti, M. Daniele Paserman and Laura Salisbury (2016). “Three-
Generation Mobility in the United States, 1850-1940: The Role of Maternal 
and Paternal Grandparents.” NBER Working Papers, 22094.  
Samuel Preston and Michael Haines (1991). Fatal Years: Child Mortality in Late 
Nineteenth-Century America. Princeton University Press. 
Steve Ruggles (1997). “The Rise of Divorce and Separation in the United States, 
1880-1990.” Demography, 34, pp. 455-466. 
Seth E. Spielman and John R. Logan (2013). “Using High-Resolution Population 
Data to Identify Neighborhoods and Establish Their Boundaries.” Annals of 
the Association of American Geographers, 103, pp. 67–84. 
Masao Suzuki (2002). “Selective Immigration and Ethnic Economic Achievement: 
Japanese Americans before World War II.” Explorations in Economic 
History, 39, pp. 254–281. 
Raaj Tiagi (2016). “Economic gains from migration to the urban western frontier 
in the United States, 1900–1910: A longitudinal analysis.” Historical 
Methods, 49, pp. 157-168. 
Zachary Ward (2015). ”The U-Shaped Self-selection of Return Migrants.” 
Australian National University Discussion Papers, 2015-05. 
Zachary Ward (2017). “Birds of passage: Return migration, self-selection and 
immigration quotas.” Explorations in Economic History, forthcoming. 
Michael J. White and Erica Jade Mullen (2016). “Socioeconomic Attainment in 
the Ellis Island Era.” Social Science History, 40, pp. 147-181. 
Hongwei Xu, John R. Logan and Susan E. Short (2014). “Integrating Space with 
Place in Health Research: A Multilevel Spatial Investigation Using Child 
Mortality in 1880 Newark, New Jersey.” Demography, 51, pp. 811–834. 
 
 
 
